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: adiometric measurements of the Van Allen radiation belt | 
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laitituds versus longitude particle drift trajectory curves were obtained to explain 
ithe various geomagnetio anomalies observed. Next, .ata were obtained to determine 

{the location of maxima in the outer-Van Allen belt. Over a period of four years 
ithis varied within the limits 4<1< 6, and this variation could be associated with! 
igeomagnetio disturbances. As a third observation, an electron energy gap was dis- 
covered between the outer and inner radiation belts on 2 2153. The special 
Iprefile of the outer Van Allen belt is shown to be characterized by the location of 
‘@ maximim, a maximum radiation intensity Tax? and o half-width corresponding to 


j0.5 Tax’ Intensity measurements and geomegnetio line-of-foroe cross section 
estimates gave the following values for the electron lifetimes in the outer belt: 
‘for electron energies > 100 kev, T « 5x 10? sec, for energies > 600 kav, T = 5x 
107 seo, Orig. arts has: 13 figures and 1 formula. (04) 
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Temperature of evaporation of droplets. N. P, Tver: 

aay ening ‘Slate Univ}. Fesest. ‘Akad. Nauk U.S- 
SUR., Ser. Geog. Veophys. 15, FA-411951). --The temp, af 
evapn, of droplets 0 water constitutes at Important part 
of the problem of the study of the thermodynamics of the 
atm. The followhng equation wat tised for ealeg. the rate © 
evapn. of a dropict: din/dt = (40aM/RT) (Ey = ey, 
where m is the mass of the evapg. droplet, A {s the cocff.! 
of diffusion, Af is the mol. wt., R is the gas const., T is the’ 
abs. temp., ris the radius of the droplet, f is the wind factor, 
BE, js the vapor pressure above the surface of the dropict, é 
ja the vapor pressure in the surrounding air at a large dis- 
tance from the droplict. This equation comnblued with the 
well-known psychometric formula was used as the basis for 

\ ecalens. made. The results are summarized in the form ofa 


norograin whose ordinates represent vapor pressure of water 
in the air some distance fromm the cvapg. droplet. The 
abscissa is in degrees abs. G.S.M. 
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"Problem of Determining the affective Soeffizient of ‘Water Drop Collision". 
Tr. Gl. Geofiz. Observ, No 47, pr 112-118, 1954 


A method of experimental study of the coefficient © of drop merging 
at collision is described. esults of drop merging of 0.5 to 1.5 im ra- 
dius at 18 C and 40% relative humidity are presented. The mechanism of 
merging is established. At relatively high drop velocities the liquid does 
not merge and the drop is disrupted. (RZhFiz, No 9, 1955) 
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Translation from: Referativnyy zhurnal, Geografiya, 1957, Nr 7s 
pp 60-61 (USSR) 


AUTHORS: Tyerskaya, N. p., Yudina, N. P. 

TITLE: ; Experimental Investigation of Water-Drop Con joining 
(Rezul'taty eksperimental 'nogo issiedovaniya koague 
jyatsii kapel' vody) 


PERIODICAL: r- Leningradsk. gidrometeorol. in-ta, 1956, Nrs 5-6, 


pp 263-267 
ABSTRACT: The authors continued their reviously started jinvesti- 
gation (RZhGeogr, 1956, 3817) with the aim of determi- 


ning the effectiveness coefficient of collisions (Ky), 
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Experimental Investigation of Water-Drop (Cont. ) 


The formerly constructed apparatus was used again, but it was altered 
to the extent that the air in the camera could be either dessicated 
or humidified. The extent of the zone of conjoining was de- 
termined in respect to the velocity V at the moment of impact ata 
given moisture content f. The temperature was maintaines at about 
16° to 189 C. By the zone of conjoining the authors understand that 
deviation of the center of the upper drop from a vertical line 
passing through the center of the lower drop at which the conjoining 
of the two drops ceases to occur. For the drops of equal sizes at 

Vv = 30 cm/sec and f = 36 percent, the extent of the zone of complete 
conjoining, expressed as percentage of the sum of radii of the 
colliding drops, is equal to 28 percent. As the amount of trans- 
location of the drop centers is increased, there is formed a tran- 
sitional zone within which K3 (the ratio of the number of conjoined 
drops to the total number of colliding drops) decreases to zero. 

At the translocation equal to 38 percent all the impacts become 
ineffective. At f = 93 percent, the extent of the zone of full 
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conjoining expands so as to include the deviations of 43 percent 

: without altering the extent of the transitional zone. The relation 
of the zone of conjoining to V for various sizes is expressed 
graphically. In all the cases, the increase of the velocity leads 
to the diminuition of this zone, and the rate of diminuition is more 
uniform for the smaller drops. It can also be seen from the graphs 
that the zone of conjoining increases with the increase of f, which 
fact can be probably explained by the intensification of drop 
evaporation and by the acceleration of the vapor flow from the drop 
surface to the air. The impacts of the drops 1.1 mm in size against 
those 0.5 mm in size were more effective than the impacts of drops 
with any other size relations. The results of these experiments 
agreed fully with those of the previous work. The article includes 
a bibliography of 10 titles. 
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TITLE: Exchange of turbulence in clouds of vertical development 


SOURCE: Ref. zh. Mekhanika, Abs. 9B701 


REF SOURCE: Tr. Leningr. gidrometeorol. in-ta, vyp. 22, 1964, 73-82 


TOPIC TAGS: meteorologic observation, turbulent boundary layer, atmospheric 
turbulence, atmospheric cloud, synoptic meteorology 


ABSTRACT: Calculation of the turbulence coefficient K, on days when cumulus and 
cumulonimbus clouds were observed, was performed for the boundary layer according to 
the equation of D. L. Laykhtman (K=W,H'/g*n(0,,/0)%,, and for the free atmosphere accord- 
ing to the Matveyev equation: K =(V*/B)[2-3 lg B—-1.6lg(ya—y)—0.072]- Data of the temperature- 
wind sounding of the atmosphere in Voyeykovo were employed. The obtained K values 
fluctuated widely. In the boundary layer the turbulence coefficient was most 
frequently within the interval of 25-~-96 m2/sec; the maximal value of 188 m@/sec was 
obtained on 23 June 1960. In almost all cases K was greater during the day than in 
the mornings or evenings; with increased cloudiness K increases comparatively slowly. 
Calculation of K for the free atmosphere was performed for the cases when cumulonimbus 
cloudiness of 8--10 bails and vertical spread from 8 to 10 km was observed; in these 
cases the sounding data can be related to clouds. Plots are given for the 
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1 AEM CE RANT 


SOURCE: Ref. zh. Mekhanika, Abs. 9B701 


REF SOURCE: Tr. Leningr. idrometeorol. in-ta, vyp- 22) 1964, 73-82 


TOPIC TAGS: meteorologic observation, turbulent boundary layer, atmospheric 
turbulence, atmospheric cloud, synoptic meteorology 


ABSTRACT: Calculation of the turbulence coefficient K, on days when cumulus and 
cumulonimbus clouds were observed, was performed for the boundary layer according to 
the equation of D. L. Laykhtman (K = W,H/gt 10 (84,/00)% y and for the free atmosphere accord- 
ing to the Matveyev equation: K = (V2/B)[2.3 Ig B— 1.6 ig(ya—y)—0.072]- Data of the temperature- 
wind sounding of the atmosphere in Voyeykovo were employed. The obtained K values 
fluctuated widely. In the boundary layer the turbulence coefficient was most 
frequently within the interval of 25--96 m2/seo; the maximal value of 188 m¢/sec was 
obtained on 23 June 1960. In almost all cases K was greater during the day than in 
the mornings or evenings; with increased cloudiness K increases comparatively slowly. 
Calculation of K for the free atmosphere was performed for the cases when cumulonimbus 
cloudiness of 8--10 balls and vertical spread from 8 to 10 km was observed; in these 
cases the sounding data can be related to clouds. Plots are given for the 
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Miiodesea. The Conference was divided into 

physical gas dynamics and phase transitions. More than’ 
fifty papers were presented on the theory of phase transi- 
tions, methods of studying dispersed systems, capture phenom- 

‘llena, properties of ice-forming aerosols, condensation nuclei, 

: |ifogss etc. Seventy-three organizations and more. than 200 \ 
\igpecialists of the Academy of Sciences, the Hy drometeorolog= 

[ical Service, higher educational institutions, and other 

organizations oparticipated in the Conference. The plenary 
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-. | Tsession was opened by the President of the Qdessa State 
‘| University, Professor A. I. Yurzhenko. His speech vas fol= |.:; 
[ilowed by & paper presented by Be Ns eryaogin on new achieve=- |. 
» |iments in the investigation of coarse y spersed aerosols. Qi e 
‘ligne rationality. of dividing aérosol systens into coarsely q i eee 
e to a number of laws -. ; 


. {Janda finely dispersed systens relatiY 
11 governing thes was examined in detail in this paper. The 


contents of papers dealing with the physics of the atmosphere 


are given below, ... coat ; clean i 
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proposed a formula 


A. Yalamov (Moscow) 
a moderately large | 


for. the wate thermophoresis of large an 
derowns .parsidies in whigh the temperature Jump: at the surface 
cen onsideration, tnd & formnle | yi! f 


of the particies 4g taken into c fe 
\for rate of. aiffusophoresis. The rate of aiffusophoresis =» a 
‘ltyas deterni$ed from the kinetic equations for gas transfer ‘ 
.|\ through a rrier consisting of spheres rigidly fixed in a 
epace. Comparison of theoretical formules with experimental © 
data showed good agreenent. The paper by Ie a 
‘determining the coefficient of capture of aerosol; 
olution for the. capture | 


sed @ simple analytic’s sion , 
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* ihe accuracy of the formulas was verified by comparing them : 
¢:|iwith known calculations of the local capture coefficient for . a 
Aon ellipse. , The problem of fog formation in a Wilson eloud ‘| : 
= |tehamber was discussed by M, Vs Buykov and ¥. P. Bakhanov 
2 (EC khew) « The equations for steam temperature in the chamber, ™ 
supersaturation of steam, and the distribution functions by 
gize of the Liquid-phase nuclei were solved. In their solu _ 
ltions the authors took into account the heat exchange with... ° 
, the surrounding medium and the heat loss in condensation. 0) | 
i oe dpe pe fo ‘ . ee 3 Teh | 
“yb. Sigal and M. V. Buykov (Kiev) solved the problem of res ae 
i intense evaporation of drops of 4 solvent when the law of 7 
change with time in drop radii is known and independent of 
a ‘ eoncentration. Diffusion of the solute within the drops 
+ | plays a large role in these processes. However, the con- 
. peentration ficla ie determined by the time required for 
5 te the first crystals to form in a-drop. IL. Pe» Mazin. (Moscow) ee 
“+ [reported on a method for taking account of the relaxation | 
times in the transition from temperature fluctuations to { 
humidity flucuationD, which must be taken into maecount in | 


cae amen ee wee 


seteg kere cern Be 


1 Metoeeeettviagd te kae ors gar ere 


‘forming cloud. droplet spectra. Vs te Smirnov (Moscow) 


ve es oe 


ipointed out ti need for taking account of turbulent Brownian 


icouguLay son ot charged aerosols which affects the coogulation. 
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iconatant. Vide Yoloshchuk (Krivoy Rog) presented an intern an ely ; 
‘eating communication on the theoretical calculation of the | : 
dent of particles in 4 flow with high are eA ee 
‘numbers. L. M. Royev A. Ve. Levin, and B. Ye. Fishman (Kiev Pay a 

' \igave a rep ne Ree Aependence oF saturated vapor pressure | — oc 

, |lon temperatureée jhe paper by G. 1. Babukh and Ag Ay Shrayper,. . en ae 

dealt with an investigation of the mechanism of the motion |. 

rand heating of G@ dispersed- substance for a twoefraction 
imaterial and vontinuous particle-size distribution. Dia« = ee 

ppersed particles in a twoephase flow rotate because of . ‘ a ae i 

i collisions of particles having rough surfaces. The authors °; bon fae 

luleo discussed the results of studies of the motion and o Enea. 

‘heat exchange~*of = ‘particles ‘in a) pulsed gas flows. Page as 

‘The paper by V. Ps Belyakov, M. L. WeanOVakie; Gi- Te ose 

‘Sul'zhenko, and Ae Ke Gimonovakiy (Moscow) was devoted to | 

Tthe results of studies on the behavior of drops jof a liquid 


—— 


in an acoustic field. An equation was derived for the motion ; 
‘of spherical and cylindrical bodies in an acoustic field. ag 
| When flows move around drops at varying yelocities, the ~ ‘ 
‘drops have & aifferent resistance coefficient from that Neo 
‘which would exist for flows at a constant velocity. Critical ‘| 
lweber numbers characterizing the stability of drops in.an i 
‘acoustic field vere determined experimentally. The drop- |, | 


“i= 


‘ 


A . 
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ee faisintegration time was determined a5 6 function of the - 
; i parameters of the liquid and the acoustic field. 


.. lk. B. Tol °o and A. Vv. Chalyy (Kiev) solved the inverse 

(problem of tne theory of light. scattering and proposed, 

utilizing the indicatrices of radiation scattered forward and 
packward through the boundaries of the medium to reconstruct 
the function of the distribution by size of scattered particles; =; |. 
of the medium. ‘ . on ced re 


Peano 4 
BO Ges . 


‘Mefhods ‘and Appa us : - of Dispersed Systems 


, ‘Phe paper by_S» M.,Kontush and V. A. Fedoseyev (Odessa) 

; jdealt with special features of measuring the microphysical 
‘characteristics of hygroscopic smoke py studying the con- ~-- 
idensational growth of smoke particles. A jet-type device * 
‘yas used for this purpose. It was found that the charac-~ | 
‘teriotics obtained for some smokes could be described ana- ,; 
iqytically with the aid of a logarithmic normal distribution. .? 
| Lb». Ivanchenko and B. M. Kontush (Odessa) reported on. " 
| baste design features of continuously operating automatic i 
jpounterss ‘resembling the VDK counters. They point out thot | 
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special attention must be devoted to calibrating instruments 
jwhen inveatigating the dispersed composition of aerosols. 


4 
t 


se c 


! 

; | ; 
‘vy. Ke Yeroshov, Ge Ya. Ylasenko, and B. V. Deryagin (Moscow) : 
‘reported on the construction of a hotoelectric attachment 
\for a continuously operating ipk-Mju2tranicroscope\ deetenca 
‘to automate the counting of electr cal pulses appearing in | 
‘a photomult: plier tube caused by the light reflected from : 


aerosol particles passing through the illuminated zone of \ 


iy 
{ 
. 


j 


‘the cell of the instrument. The photoelectronic attachment -" 
‘has on FEU-29 electronic multiplier, 4 "siren! "“=type ampli-. | 
fier, ond B-2 and B-3 counting devices. The attachment ‘ 


‘registers pulses from particles larger than 0.2 p with the Zi 


Stee ta pe, 
ache Vee 


Tal 


Peepers et ote 


‘concentration measured varying from 10 particles/sec? with 
‘an accuracy of 15—20%, Light scattering by the cell r 
‘becomes commensurate with the light pulses from particles 
with diameters less than 0.2 #» The formulas used in cal- 
culating the. concentration of an aerosol system are the 
|:same as those used in ordinary VDK {nstruments without the ; 
‘attachments, - - : : 
i: ’ . . 
“4 Vy, A. Shnayeman and N. As Kisel'! (Odessa) reported on a [ 
i a ee the particle distribution . 
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“function by size and the average size of the particles, 
‘The laboratory-field apparatus includes: FIOPS——a photo= 
: ‘electrie-dévice for measuring the optical density of the 
imedium, @ vpK~4, filters for determining the concentration 
‘by weight of smokes, and a cascade impactor for deter-. 
mining the distribution function and the average size of 
‘gmoke particles. Laboratory investigations showed that 
lin practice the distribution function does not depend on 
the air humidity. Measurements taken under natural condi- | 
‘tions showed that growth of particles up to the maximum 
(gize (1.52 p) takes place close to the source. Hicroe 
-gtructural characteristics are measured as functions of 
‘the distance from the source, the height at which meapure= 
‘ments are token, and local factors. Microstructural 
smeasurements can be processed by the L, M, Levin method. 


!}viev (Leningrad) reported on an aerostatic impactor and 
; dutomatic caiculotion of samples. 


| 
| Changes in the Properties of Dienersed Particles Adpo 


i | Ww Various Aided eagent ‘ ee 
H eilenent ied nathan Seiad = mesegromere \ . . 4 
‘ Many papers were devoted to discussion of changes in the 7 
‘yate of drop evaporation during artificial modification. | 
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‘(Odensa) dincussed changes in the rate of evaporation of 
| }drops kept for various periods of time in cetyl alcohol 4 
:'yapor. Information was obtained on the kinetics of adsorp: -- 
| tion and the formation of monolayer films from the gaseous -; 
|'medium on the surface of the drops. A determination was 
;made of the dependence of the degree of saturation of 4 A 
‘monolayer on the cetyl alcohol vapor concentration in the \ 
: flow. 


“h. V. Deryagin, L, A. Rozentsvayg, and V. A, Fedoseyey Pe ee f : 
| 


oa 


Bp 
| The paper presented by L,_F. Leonov and B. S. Prokhorov ae 
| (Moscow) was devoted to the results of studying the rate of ! 
formation of a monolayer on a drop of water from the vapor 
and dispersed phases of a surfactant. The rate of evapora- | 
‘tion or condensation of drops of water can be changed by \ 
‘introducing either hygroscopic substances or surfactants, : 
‘with fundamentally different effects on the above-mentioned | 
‘processes, Insoluble surfactant films on drops reduce the 
‘rate of evaporation significantly more than do hygroscopic 
‘substances. The rate of formation of a monolayer from vapors 
of insoluble surfactants was studied by the "lying" drop = | 
‘method (changes in the surface tension of drops kept in... 


’ 


t 
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surfactant vapor were measur 
surface tension of drops on 
‘surfactant vapors permits one 
jrate of a monolayer. This s 
ijslowly over several -hours. 


ed). 
the time 
to esti 


‘The paper by B. Ke Ivanitskiy and Yu 


‘presented the results of an inves 
‘evaporation of drops from an aqueous 
-surfactant, trimethyl alkyl ammon 
volumetric concentrations at 20C a 
15, 53, 75, and 94%, under pressures 
The surfactant noticeably decreases 
‘when an adnorbing layer is formed, 
‘with time. Tle rate of evaporation 
:alightly on changes in pressure for 
“The decrease in ourface temperature 
“gant. The evuporation coeff 
vasis of experimental data, 


ter tS EERIE 


‘Les, Le BOLAune “is 
yeported on tht 
effect of addislons o 


|iiquids. The suthors conducted expe 
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. I. Shimanskiy (Kiev) 


solution of the 
in different 


of 750 to 25 mm Hg. ‘ 
the rate of evaporation _ 
The radius varies linearly 

of the surfactant depends ,; 
all relative humidities. | 
of drops was inoignifie~ 
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| the liquid in’ 2 chamber free of aerosol and into a chanber | Po 
i containing a concentrated sodium chloride solution with and i s 8 
poe thot additions of the surfactant. The effects of dis- | | 

| persion were compared. It was established that adding a ! 

l surfactant affected the dispersion of the forming aerosol, . jous 
‘the more so with increased molecular weight of the surfactants! | 


| 
one very active surfactants reduced this effect at high 


,molecular weights. Thus, moderately active surfactants had 
‘the greatest effect on dispersion, It was stated that the 
‘aecrease in the effect of additions of high-molecular 


| surfactants wns obviously related to the decrease in the 

‘sate at which adsorption equilibrium is achieved. in solutions. 

|jof these substances and with ao reduction in the dynamic . 
‘surface tension with high rates of drop formation, - 

; ; ; 


:Investigation of Ige-Forming Aerosols 


‘Since 1961, personnel of the High~Altitude Geophysical 
‘Inotitute have been using artillery shells filled with ice-= 
: [forming reagents to modify hail-forming processes. A. 8 . « i 
. | Zhikharev (Nal'chik) reported that ice-forming aerosols were ; 
‘produced by exploding 5-g charges of a mixture of silver <j 
‘fodide and lead iodide with hexogen. Optimal mixtures of | t= 
explosives and ice-forming reagents produced a yield of ice~ | | 


c 
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forming nuclei per gren which was as good as the pyrotech- 
‘nical mixtures in use. Explosive mixtures were recommended 
for arning antihail devices. 2. ‘ Ro GE 
‘Some problems arising in investigation | 
‘aerosola were discussed in a paper by I. I. Gayvoronskiy, 
Ny O, Plaude, and A. D» Bolov'yev (Moscow). ah moot urgent | 
“problem -18 generating active particles. The principal | 
| 
| 


ee a es 


toon. 


s of ice-forming 


£6 ERT IPREE LAN SERRE 
‘ 


‘Gitficulty is obtaining highly dispersed aerosols (0,01——1 uw) 
,without disrupting their itcoe-forming activity. A thermal 
‘condensation method of generation wad recommended, It woo - 
‘emphasized that laboratory modeling of. the processes of . 
‘artificial erystallization of natural clouds and fogs is 
‘of special significance. The principal aifficulty in 
[panos new active substances is that too Little informo- 
lezgon is available on the mechanism of ice formation on & 
aifferent substrate. The paper included 6 discussion of some 
experimentally determined correlation patte 4 
farming activity and the physicochemical propert i 
sttbatances; prospects for obtaining new effective aerosols 4 
by syntbealzie new jJce-forming substances and by improved 
1 


u 


‘ methods of generation are described as promising. 


“ghe paper by :, De Makkins 0s Patrikeyev, aud My 1 Hee mesh 


t 
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“Mamedov, (Moscow) vus devoted to the use of organic sub- 
gtanceo to stimulate erystallization of cloud drops as of 

! antihail measure. Three new organic substances were found 

| which have & high temperature threshold for crystallization j 

leand which hav? & pronounced ueforning effect on drops. They; 
are plentiful and cheap. I. G, Kuntsevaokiy and Le M. Royev | 


. oS aeeceneree omer 
(Kiev) proposed a design for ice crystal generotora. 


vee 


{ 
‘Processes in tlouds and Fags 
' {he paper of _M. Buykov (Kiev) dealt 
with the forms tus cloud based 
| on the use of the kinet 
| sunction of cloud drops, taking sed 
| transfer equations for concentration of vapor and tempero~ 
"ture into consideration. The evolution of the spectrun 
of cloud drops was considered in stages: 1) growth due to © 
‘condensation while rising in an air current (even though 
::congulating processes may play an important role in this 
igtage); and 2) growth while falling through © cloud due to, 
condensation or due to condensation and gravitational coaugue- 
tilation. Distribution functions for cloud drops by size, 
ii'variation in temperature, and supersaturation with height 
; are derived for. each s8tages ; 


i 
| 
1 
| 
| 
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nuciei frm data on the kinetics of fg formation was 
«solved by M. V. Buykov (Kiev). The spectrum of condensa=' 
‘tion nuclei serving as centers for the formation of fog ; 
‘droplets was found’ by the known function of the distribu- 
ition of fog droplets vy size and tine changes gue! 
L. Me Levin and Yu. Be Sedunov. (Obninsk). reported on the 
possibility of recalculating the spectrum of drops from 
ppectrum activity during supersaturation,’ a more general os 
-phenomenons the size of the nucleons is a function of supers 
>saturation, and the spectrum changes with changes in air A 
‘supersaturation. The rate of formation of nuclei is ® i. 
.function of the rate of ascent since fluctuations jn supers. 
‘gaturation appear in this case. The influence of the heat 
-of phase transitions on the rate of aiffusion proce ‘ 
chouds was discussed in the paper py By Shs Beritashyili 
and Yue A. Dovgalyuk (Leningrad). bey Shy 


ae 
Ag:Ns Silayey and Le Me Royev (Kiev) reported on meopure- ° * ie 
i¢ntca of the optical density of fogs formed on natural and , . 
gtificioal We and Wihacl condensation nuclei with vyaria- 
je sizes and concentrations. 


The probiem of yeconstituting the spectrum of condensation a] 
; 
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| Experimental investigations of the Capture Coefficient 
pS. ri os < * v 4 ca ~~ 


A paper by A, Vs Stavitskaya and Ye. N. Ovchinnikova (Odessa) ; 
presented the results of the method developed and an investi~ | 
‘gation of Local capture coefficients by 4 disk-shaped barrier. 
‘The dependence of the capture ,coefficient on the distance. 
‘from the center of the disk was found. . ee o4 
: 1 

‘The results of investigating the capture and coagulation of ae 
“an aqueous aerosol by a horizontal filament were discussed .. -; oo a 
.in the paper of N._ Gs Vereshchago and Ye. N. Ovchinnikova:.. ie 
(Odessa). Formulas were derived for determining the effecs «vy: 
‘tiveness of settling of an aqueous aerosol on a fine filament; . 
‘these formulas have been verified experimentally. . 


‘The paper of N.S. Shishkin (Leningrad) on conditions for 
‘development of snow, snow pellets, and hail in supercooled 
regions was presented at the concluding plenary session. 
‘The growth of ice particles in clouds is determined by the , 
‘conditions for their condensation and coagulation with cloud 
- |'drops and by heat-tranafer processes. In transitions from © 
> |isnow to snow pellets, the rate of growth of the mass of 4 
‘particle due to coagulation. with supercooled drops exceeds i 
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ithe vate of sublimation growth of the mass. ‘ prangitions _ 
jfrom sleet to hail are related to the heat valance of falling | 
igphericab particles. Calculations of the conditions for 
transitions from sleet to hail and the development of | 
variously shaped snowflakes agree with observed results. : | 

| 


O 


Vy. Ae Fedoseyev delivered the closing address in which he ; 
‘summarized the results of the Conference. The resolutions |. 
‘adopted particularly emphasized the need for publication of | 

‘all papers which had been presented and for the convocatton ..., 


of the next. conference in 1961 » [Wels Now 505 ATD Report 66-100) 
sup CODE: 0} / SUBM DATE: none AUGER. BS 
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_Tverskoy, P.+_ 


TITLE: On the problem of convection in a rotating sphere. I. 
PERIODICAL: Geomagnetizm 1 aeronomiya, V» by MO. 5, 1961, 629 - 637 


TEXT: The author studied convection in & rotating sphere for the purpose of 
applying the results to problems of terrestrial magnetism. Te method of vector 
analysis and 4 visual model were employed to investigate quasi-elastic properties 
of a rotating ideal liquid, low oscillations in a rotating isentropic sphere and 
least stable disturbances. On the basis of data on the viscosity of the earth's 
core substance 4% can be confirmed that rotation plays an important part since 
Coriolis forces are much stronger than viscous stresses arising during motion at 

a scale of order of core radius @. T+ is shown that at weak guperisentropic over- 
heating convection in the rotating sphere 1s prought about either by the trans- 
position of adjoining force _tubes of the rotor of velocity 
tions of these tubes along . in both cases the spatial parameter of such oscil- 
lations, transverse in respect to Sb , is small in comparison to radius 4 of the 
sphere. The results obtained are compared with low-pressure plasma in @ strong 
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magnetic field. At small deviations from isentropy, only low frequency oscilla- 
tions can arise, Considering the form of these oscillations it can be concluded 
that convection.must have the nature of two-dimensional turbulence, The following 
conclusions are drawn: if the density of kinetic energy of a disturbed motion is 
low as compared to the dengity of rotation energy, the force tubes of the rotor of 
velocity 36 acquire elasticity to bending, tilting and twisting. These results can 
be used as a zero approximation when studying convection in a rotating gravitating 
Sphere for the case when excessive gravitational energy connected with non-uniform 1 
heating is much below the kinetic energy of rotation, Hence, the basic scale, 
velocity in the basic scale of turbulence and factors of turbulent transfer can be 
determined, This will be dealt with in part II of the article, The author thanks 
Academician M.A, Leontovich for his assistance. There are 2 figures and 10 ref- 
erences: 5 Soviet-bloc and 5 non-Soviet-bloc, 


ASSOCIATION; Moskovskiy gosudarstvennyy universitet imeni M.V, Lomonoseva (Moscow 
State University imeni M,V. Lomonosov) Institut yadernoy fiziki 
(Institute of Nuclear Physics) 


SUBMITTED: July 4, 1961 
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TITLE: On the problem of convection in a rotating sphere. TI. i 


PERIODICAL: Geomagnetizm 1 aeronomiya, Ve 1, MO. 5, 1961, 638 - 645 1 


TEXT: The author investigates stationary conditions of turbulent convection i 
in a rotating gravitating sphere. The properties of this motion are studied, na- i 
mely: motion in the basic scale; local properties of turbulence, turbulent neat | 
conductivity and steady temperature distribution, and heat tranefer parallel to 

the rotetion axis. it is shown that convection has the nature of two-dimensional | 
turbulence with basic scale l~v & 8 and velocity in this scale Vovet a , The 
basic scale is determined from the condition of equality of work required for the 
transposition of two ad joining force tubes with radius -/ lo and the work of Arcni- 
medean force at this transposition. It was found that turbulence was uniform and 
isotropic, and that the interaction of transverse and Longitudinal oscillations of 
tubes manifests 4tself only in the second order in respect tom, It can therefore 
be considered that the flux of energy, continuously transferred from larger scales 
of transverse motion to smaller ones, is constant. Consequently, there 4g a full 
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| 
analogy with a three-dimensional problem on local properties of a developed tur- : 
pulence, and results obtained for the three-dimensional case oan be applied to two- | 
dimensional turbulence. Stationary temperature distribution ig obtained from the ; 
equation of turbulent thermal diffusivity with the transfer factor Xtwep lpYo- 
Conditions are analyzed when two-dimensional turbulence 18 preferable to other | 
processes, The author analyzes the application of results obtained to the earth's 
core, The Following parameters of the core are given: radius a FY 3,10" cm, H 
Q = 10-'sec"!, 0 710 g/em? ang C= 0.1 cal/g. degree; Xin the core will ex- 
ceed X.value under normal aenditions (0.1 - 0.7 om/sge in the case cf metals) by a 
factor of 5 - 10; factor is supposed te be ~~ 107 1/degree: Qa 4 1071 a 
cal/em sec, Number q,at sych parameters igen 107! - 10713, 50 that she basic : 
geale lp is about 3,10" cm; V¢ ~1 ~ 3 om/sec, and Re ~/jo& + 107. From the 
condition of steadiness {t is found that the described conditions are attajned at 
ny <= 100 cm@/sec. According *° seismological data ‘y in the core 13 <— 10 ome /3ec; 
however, the lower limit 1s not known and many authors suppose V to pe avcut O.1 - 
0.01 em“/sec. At large when 1< R <P, convection remeiAs apparently two- 
dimensional, but has a self-oacillating nature. When R <= 1 Chandrasekhar condi- 
tions arise. Ref. 2:3 §, Chandrasekhar. Prec. Roy. Soc. 1953, vol, 2%; B0e)< 
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TITLE: Contribution to the theory of Coulombian scattering of fas 
electrons in the Earth's outer radiation belt 


PERIODICAL: Geomagnetizm i aeronomiya, Vv. 1, no- 6, 1961, 902-910 


TEXT: The Coulombian scattering of fast electrons on a cold, completely 
ionized plasma in symmetrical magnetic traps is investigated. A kinetis 
equation is derived for the function of distribution in the plane of sym- 
metry; and a general solution is given for the corresponding problem with 
initial conditions. Numerical results are given for the case of a Linear 


and approximately point dipole with a constant density of the cold plasma. 
It is shown that the breakdown of electrons is conditioned mainly by 103524 


of energy in collisions, while scattering in plugs plays hardly any part. 
The duration of various angular harmonics is calculated, and it was found 


that the time that the first harmonic maintains its initial angular distri- 
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bution is comparable with the life of an electron. The cther harmoni’s are 
quickly attenuated as a result of collisions and the corresponding particles 
are distributed isotropically according to angles with hardly any energy 
lesses. The connection between the steady-state distribution and the angu- 
lar distribution of sources is discussed on the basis of these results. Mest 
of the electrons in the belt are distributed between the isotropic and first ~ 
harmonics of angular distribution. The time in which the higher angular har 
monics turn isotropic is much less than the Life of an electron in the belt. 
This quantity t, is fully determined by its initial energy Bag follows: 


8 3/2 
ts pa _10"_ 3/2 gec = a years 


Ny ! 


where E is measured in kev, N, in 1/om?. The accurazy of these sonclusions 
is limited by the assumptions that no electrons break down because of mag- 
netic scattering and that the density of the cold plasma is cons‘ant. Al- 

though several arguments favor these assumptions, 2 more therough study :f 
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the dynamics of the outer belt ig needed. There are 1 table and 9 refer-n- 
cesg 6 Soviet and 3 non~Soviet. ‘The three English-language references arg: 
J. Walch, W. Whitteker, J. Geophys. Res., 1959, 64, no. 8; N.C. Cristofilcs, 
J. Geophys, Res., 1959, 64, no. 8; E. Parker, J. Geophys. Res., 1960, 65, 
3117. 


ASSOCIATION: Moskovakiy gosudarstvennyy universitet im. M.V. Lomonusova. 


Institut yadernoy fiziki (iMoscow State University imeni 
M.V. Lomonosov. Institute of Nuclear Physics) 


SUBMITTED: August 25, 1961 a 
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AUTHOR: Tverskoy, B. A. 
TITLE: The effect of the external drift ourrents upon the ' 


magneto-hydrodynamic self-axcitation of the magnetio 
field of the Earth 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 348-350 


TEXT: The radiation belt of the Earth which drifts in the inhomogeneous 
magnetic field and consists of electrons of 0.01 to 0.1 Mev, forms a 
ciroular ourrent whioh has the same sign as the currents in the interior 
of the Earth, The maximum field strength of the circular current is 

400 ganm [ Abstracter's note; Unit is not defined ]. Magnetic storms 
disturb the external radiation zone, thus, creating external currents 
just like in the interior of the Earth. These currents last several days 
and produce fields with field strengths of approximately 60 gamm in the 
proximity of the Earth. On the basis of experimental results, it may be 
said that the Earth is surrounded by a drift current the field of which 
ig parallel to the dipole moment of the Earth in its proximity, and may be 
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regarded ag nomogeneous. The mean value of this field of the Earth is 
approximately 100 gamm. The drift current is assumed to be produced by 
filling up the magnetic traps of the Earth by fast electrons during 
magnetic storms. The occurrence of magnetio storms and their energy are 
determined by the solar activity and the dipole moment of the Earth. 
Assuming that the solar activity is constant on an average, the field 
strength of the drift currents near the Earth may be assumed to be 
determined by the following relation: 
: M 

- He s, K(M) (1) 
Wf is the dipole moment of the Earth, K a dimensionless function of M, R, 
the radius of the Earth's core. The author investigates some conclusions 
from (1). if, penetrates into the Earth's oore where it interacts with 
the convection currents of the conducting masses. The external field may, 
under certain conditions, induce an additional dipole moment ' which 
amplifies the main field and increases Bay Self-excitation occurs in this 
case. In the figurative sense, this phenomenon may be regarded as a 
dynamo, whose stator is the exterior radiation belt and whose rotor is the 
Earth's core. The magnetic storms are the feedback. The equation 
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if! = qRHo (3) holde for any type of convective currents; in this equation, 
the coefficient q is a funotion of the character of the current and may 
assume values between -2 and any positive value. For kq#1 {Abstracter's 
note: k is not defined] it follows from (1) and (3) that Me if'. xq>1 
is the condition for the occurrence of a self-excitation. If H, is 
assumed to be 100 gamm on the assumption that M be quasi-equal fo My, the 


following is obtained: k(M,) +1074 and q~104> 1. In conclusion, the 


author investigates an example in which q ig assumed to be very large. A 
convection current occurs in a homogeneous, gravitating sphere the 
substance of which passes over, under great pressure, into the liquid 
metallic state, if a negative temperature gradient exists. If the 
convection currents have quadrupole symmetry and the core is not large, 
the motion in cylinder coordinates has the following form: 


v= 2v2/R, v= -V r/R, Vp = 0 (5) 


On the assumption that a homogeneous magnetic field HO=H, exists, the 


author derives for of#0, the following solution: 
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H, oe Hy = 0; 


foe PE SSR 


8 
Hy (r> R), ( ) 


where A = anoVR/e. For the dipole moment of the unit length of the 
cylinder the following is obtained: 


2 
R A 
uy = Be a(e* - 1) (9). 
Herefrom, it may be seen that at sufficiently great A in the core, an 
additional dipole moment is induced for which the following holds: 
Mi~ Hy Re A di.e., awe’. The author thanks Academician M. A. Leontovich 


and ere D. A. Frank-Kamenetskiy for their interest in the york 
and discussion. There are 3 references: 2 Soviet-bloc and 1 non-Soviet- 
bloc. The reference to the English-language publication reads as follows: 


° 


S. Shapman, J. Bartels, Ceomagnetism, 2, Cambridge, 1953. 
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(Moscow State University imeni M. V. Lomonosov) 


PRESENTED: December 30, 1960, by M. A. Leontovich, Academician 


SUBMITTED: December 2, 1960 
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"On the radiation belt theory" 


report to be submitted for the J3lh Intl. Astronautical Congress, IAF, 
Varna, Bulgaria, 23-29 Sep 1942. 
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Oscillations of an 4gothormalee. 


- assumption that_the lines of force are rrozen in the matter; 
d) the frequencies are lower than the lonic cyclotron frequency 
ina field ll. The one-dimensional oscillations along the z-axis . 
are described by a system of eauations;: Euler's equation, con- 4 
tinuity, freoezing-in of force lines and adiabaticitye The change 
in the adiabatic exponent from 5/3 in dense layers of the 
atmosphere to 2 in rarified leyers hardly influences the resultse 
The spectrum of fréquencies is discrete. The extreme cases are 
analyzed: weak ‘and: strong magnetic fields. Separate harmonics 
‘can be resonantly excited by turbulent motions in the atmospherée 
The theory gives 4 qualitetive picture of magnetic pulsations, 
explains their mono-chromec character and gives an order of 
magnitude estimate of tre corresponding frequencies. 


ASSOCIATION: woskovskly gosundarstvennyy universitet, Institut 
yadernoy fizikt (The Moscow Stave University, 
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: §/203 62/002/012/017 
39//0 ies, W765) 1046/1246 
AUTHOR’ Tverskoy, Bee 
ae Lee 
TITIES Magnet ohydrodynamic properties of two-dimensional turbulence in 


a rotating sphere 
PERIODICAL: Geomagnetizm i noronomiyas Vee, no 2, 1962, 326-331 


TEAT: Any magnetic field that sets in within a rotating gravitating 

sphere orients itself rapidly along the axis of rotation if a) ane magnetic 

force lines are frozen into the substance of the sphere (4armV/c 2>1),and VV 
b) the yelexation of Batchelor's spontaneous field.takes but 4 short time A 
(4rcv/o~ << 1). Near tho equatorial beit, the turbulent convection loses its 
two-dimensional ity bocoming isotropic. The magnetic flux through the plane of 

the equator is thus cemsorved, and the stationary field in the sphero is 
determined uniquely by this constant. Outside the sphere, oven neer its surface, 

the field is that of 9. magnetic dipole. Combining this fact with considerations 

‘of feedback effects for two-dimonsional turbulence, the author arrives at correct 
figures for actual field intensities (5 to 10 gauss in the core, and 0.5 tol 

gauss on the surface of the earth)» Since 4n principle two-dimensional 
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turbulence is possible in the terrestrial core ( < 1000 poise), this result oe 


shows that the geomagnetic field may be gonerated: and sustained by this parti- 
cular mechanism. The most important English reference reads: Gk. Batchelor, 
Proce Roye Goce, A201, 405, 1950. 


ASSOCIATION: Moskovskii gosudarstvennyi universitet (Moscow State University) 


Institut yadernoi fiziki (Institute of Nuclear Physics) 


SUBMITTED: December 21, 1961 
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. to23/1250 ° 


- Self-excitntion of a regular ee. 


. tratos into the sphere in the equatorial belt, where the volocity of 

“flow is lowe 

4) Fluctuation processes can transfor field tubes into the region of 

two-d imens Lonal turbulenco with a change in polarity, causing ther e- 

by an increase of the magnetic flux througn the sphere and, con- 

sequently, an increase in the dipole moment. . aX 

5) The self-excitation continues until the densities of magnetic and 

kinetic energy are equal. 

The magnetic field thus formed in the nucleus has the dipole moment 
‘parallel to the rotation axis. After reaching a stationary value the 
“fheld should remain constant in magnituda and direction. ‘The various . 
tic and geographic axes to r 
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os the sphero. The change of sign of the geomagnetic field is sug- 
‘gested to occur due to floating of the poles of Earth from one to the 
-| other hemisphere, or to the corresponding motion of continents. The 

, period of the reoriontation of the Earth's dipole 1s 100000 yearss 
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2b, 223s 


AUTHOR: Tverskoy, B. A. 


TITLE: One-dimensional ~-ogressive waves, propagating in a plasma 
along the magnetic field 


PERIODICAL: Zhurnal exs perimental 'noy i teoreticheskoy fiziki, v. 42; 
no. 3, 1962, 833-838 


THAT: OA one-dimensional stabilized wave is assumed to travel (with 
velocity U)through a dilute, cold, quasineutral plasma. ‘The problem is to 
determine the shape of the impulse as dependent on dispersion and 
dissipation. The problem is solved in two steps: Determination ci the 
pulse shape when neglecting dissipative processes, and determination of 
dissipative effects on this shape. Without dissipation, the pulse shape 
will be constant (if far enough from the source) and depend only on the 
velocity, i. e. the energy @ of the pulse. On the assumptions that the 
plasma should be dilute enough to neglect Coulomb interaction, cold enough 
to neglect its thermal motion and that the particle velocities are small in 
relation to c, the calculations are carried out in nonrelativistic single- 
particle approximation, neglecting collisions. The plasma is assumed to . 
Card 1/7 J 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757630003-9" 


: Pe chcbcrialeregbed RELEASE: det ease CIA-RDP86-00513R001757630003-9 


Fe LEE as ees te $; Be Peas lemrier 
ee ed RE Ea FAURE ORINT wana, 
ae 


5/056 /62/042/003/031/049 


One-dimensional progressive waves, ++. B102/B138 
consist of electrons (velocity ¢) and singly charged ions (velocity Vv); 
and the Ho- -field (H,} x) is assumed to be uniform. ‘The basic equations 


of the problem can be reduced to 


@d0/ds = Im PQ’, 
_ dPids = (87! — M3) iP — pM4Q, (19) 
udQ/ds = — (8°! — pM?) iQ + MiP. 


with the boundary conditions 0=1, Pay=0 for s+ +en 8 = CH of /meus tes 
G = V/u, Wev/u, @ = 1-W,; the magnetic Mach number iM = Vann om mU/S5s 


ee = x-Ut. yp is the ev eree -to-ion mass ratio. A separation of real and 
ginary part yields 
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@d@/ds = — UP, 
dp[ds = pM*q1, 
| K =67?— M*—pM"q/p, (A) 
pdq/ds = (6 — pM*) a 
ydq,/ds + wKq = — (6? — pM?) q+ Mp. 


with 


P= perp{i\ KO ah, Q= + ialero {ih K Oa}, 


(20), 


‘ “i 
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Qne-dimensional progressive waveS, «-- Bi02/B1358 r 
and with 
8 = Yi — q’, 
: (B) 
q = (aresing — @ ‘p)/pa, 


xe i eve = A arc sin @ 
=Vi-g ; - g 


9 
4 ' arcsin® p 
d= ge [2g ae + acento s 
eh 29 
2a (+p (I-VI= J 


is obtained as an exact solution of (19). a= ipl, p= af This result 
is simplified for waves of medium and small intensity by expanding 4,09) 


into a series and taking the first terms only. The results can be used 
for 4 {10 with an accuracy of pdire 
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gu (9) = £qu7t A (M) V1 — @] 6a? A*(M), 


(30) 
A(M) = V (M? — 1)/M? + p. (31) 
VpmcUs M ; 32 5 
bey (MN FH) — 11 (32)3 
si NA : .6 one Ms. 2 MA. eS ee 
q = ~ot fon #4 8; 4, “ WA ae 8 [on mr 8B; 
' 


quasilinearity 


can ve assumed if 6uG-H “4, and non-relativity if BMI be 


is given by 


The pulse width 


(40). 
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One-dimensional progressive waveS, +++ B102/B138 
The equations obtained for the field lines and perticle trajectories show 
that they form spirals with a pitch of Mugas which increases with the wave 


intensity. ‘This chirality is caused by the nonlinear effects. Tne particle 
density maxinun coincides with the pulse maximum. The relation between 
Mach number and wave energy is obtained as 


is 6AuCe (/ Ins Coen He moU,/8neH, is the magnetic energy of the non-perturbed 
field per em and unit length ¢ 43 
—_———_7 Fe 8 
mait Vf 1+ (Get ais 


Even small oscillations of the magnetic field cause 4 considerable 
acceleration of the electron component at the pulse maximum; 


ve [énnu/p is the maximum electron velocity. For the ions, V2 fOr wd, 


i. e. most of the wave energy appears 48 kinetic electron energy. There 
are 4 Soviet references. 
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AUTHeh: Myersroy, Be A+ 
Soe aaah ee Ee 
BTGLEs Stability of the flow of a well conducting liquid across & 


magnetic field 


“SRICDICAL: Akademiye nauk SSSR. Doklady, V- 143, no. 2, 1962, 301-304 


yp; Proceeding from “he Linearized magne tohydrodynamic equations 


an... de _ jae (4)-(5)) pe 
7 + 0a = (HV), a, 
a ad cr} age 
Herat v= grok {evn + he et 
7 w= , 2 ot GP | aisturbanc f tne 
vihere a = HOhes a, = 0, w, = Ho? and A = © a is ances O 2 


tigated, which lie in the xz-piane and 


5 ; > . 
flow rate ¥ and the field h are inves 
one obtains 


are independent of y- By eliminating Vv, 
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tability of the flow of ..- 3104/3102 
tne oa a 2 3 
d Pa ae ado ss lon cl’® foie & (1G) 
Sfeot ++ a, (BiRMZ + “)}er* ed wip (ee 4 a) } 
Cate? 
Ve =y, which acquires the form f 


far +(ane ay} <uartr ser )}e G00 


py introducing the dimensionless coordinate 8 = z/ and the parameters 


Siace BEN ONO OER, A a OV ae 
~~ H? dx . He 


G@he analysis of this equation is restricted to cases which are of interest 
for cosmic electrodynamics. The equation 


d we xs} 2 ¢ 
alee =e \ =. (12) 


ts obtained by neglecting the right-hand side of (101) and allowing for the 
identity of operators 


(2ixs “fe <) f= enie feat iB (11). 


Card 2/4 


APP 
ROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757630003-9" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757630003-9 


23 vic EMDR IRSRIINE) 204 MOEA UT! Be Eee Be Ra sae zeae a ee 


8/020/62/1 43/662 /cce/i22 
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In addition to the golution v = const, this equation also has two even and 
two odd solutions. 411 the even solutions are stable. ‘The odd solutions 
can be represented by 

4 : sinA cos Ax —xcos A sit AX d 
(sin #% cos 2x? — cos ~ sin #2?) — ie 
w : 


weap 
~~ #A 2 


E 2 
(\ cos xx? cos Ax dx) + ( sin #x? cos Ax dx ) 
0 


As the right-hand side of this function is limited, its graphical 
representation cuts all the branches of the tanA/A, except those between 
=n /2 and n/2, Accordingly, there is an infinite number of stable golu- 
tions. The unstable solutions, which are related to the branches mentioned 
above, are analyzed for the case of long waves (x >1). There are 6 refer- 
ences: 2 Soviet and 4 non--Soviet. ‘The three references to English- 
language publications read as follows: R. C. Lock, Proc. Roy. Soc., 2334, 
189 (1954); G. K. Batchelor, Proc. Roy. Soc., Ser. As, 201, 405 (1950); 

H. Alfvén, Phys. Rev., 75, 1732 (1949). 
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AS nn To 4 . 
SCCIATION: Moskovskiy gosudarstvennyy universitet in. x Vi. 4 }- 
(Moscow State University imeni M. y. Lomonosov). eee se 
PRESEUTED: é 6 
UTED: July 4, 1961, by BM. aA. Leontovich, Academician 

SUBMITPED: June 30, 1961 
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Q 
3,260 5104/3102 
AUTHOR: = _Tverskoy, B. A. 
TITLE: Effect of a mugnetic field on tne increase of the amplitude 


of acoustic waves in a medium of decreasing density 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 2, 1962, 338-340 


TSAT: The following magneto-hydrodynamic equation for oscillation of the. ; 
atmospnere is se’ up: ‘a 


(x jet) He ae? Ete thty = 0, ; 4 
H? 

x? = ae “ é 2 wy ‘ 
ame b= Go) Mm oe 


Ps 2 

If kK“ = 0, the solution of this equation corresponds to cumulative 
acceleration. For x ? 0, and using the substitution x = 1 + exp(- ae : 
the equation of oscillation is transformed into a hypergeometric - 


equation. The solution for x)1 reads: v, = (1/x)* Fla,a,2a,1/x)3 
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: ic’ fielc SHE vee 3104/3102 
° affect of a magnetic’ fiel¢ on ne A | 


oe ae wnere Fis a nypergeonetric function). At x 1s the two . 
Satins diverge logarithmically. fne following linear combinations 
so vlo 


& Sty 
remain finite at x1; . : 


= imo (LY F(0.8,26-4)} 
| v3 = Reo (=) F (a, a, 2a, +) ‘ 


and 


larg er inter als, the solutions pass over into Aeeerouapaetie. waves. 
A ro V Vv Vv 
Te Ki and x "€1, the relati on for tne wave velocity reads. 
i k 


ma) pif sin (s§ + 2sInx—9) 
vee sin (2s Inx — @) 
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This is a solution of the acoustic type with 
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TITLE: On the structure of the boundary layer between a magnetic 
field and a plasma.stream : . : 


, PERIODICAL: Geomagnetizm i aeronomiya, Ve 3, Noe jy 1963, 43 - 49 
: t . 


TEXT: The boundary layer between & plasma stream and a magnetic 
field was investigated by taking account of the thermal spread of the ion Vp 
velocities. By starting from the linear equations of electron motion in 
amagnetic field it is’ shown that the electric field can be neglected 

when examining an equilibrium boundary between corpuscular stream and 

magnetic field. The- plane boundary layer between & magnetic field being 
uniform in + and a plasma stream coming from -© is investigated. The 
problem, which is mathematically equivalent to the problem of equilibrium 

of a plasma stream being normal to 4 magnetic field and consisting of po- 
sitive and negative ions of equal mass, 18 solved by the method of velo- 

city groups. Taking the thermal spread of ion velocities into account 
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leads to a thin structure of the boundary layer.’ The existence of a 
boundary layer of elevated particle density oan be’ the cause of autonomous 
instabilitios, The oscillations occurring as a Fegult of these instabili~ 
ties are ‘apt to produce inter8sting effects, e.g. the trapping of’ particles 
by the geomagnetic field. Th&re are > figures, 4: 
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| SOURCE: Geomagnetizm'1 aeronomiya, v. 4, no. 3, 1964, 436-457 


TOPIC TAGS: terrestrial radiation belt, geomagnetic field, magneto~ 
sphere, ring current, corpuscular stream, magnetic storm, fonosphere, 
potential magnetic force line, neutron decay 
| ABSTRACT: The terrestrial radiation belts are unstable, and their : 
lyvariations are associated with disturbances of the geomagnetic field 
jowing to displacements of the boundary of the magnetoaphere or to 
the appearance of ring currents. Strong increases in the pressure 
‘|oftcorpuscular streams on the magnetosphere generate magnetic storms 
Beran gudden commencement. These magnetic disturbances consist of 


three components? the current field at the boundary of the magneto~ 
sphere, the current field appearing in the lower part of the iono- 


sphere and at the earth'ssurface, and the drift current field in the 
magnetcsphere, The first two components are of potential nature and 
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| the third component is located in shells of the magnetosphere. The =: 

;iinee of force of the magnetic field of the magnetosphere move togeth= 

‘er with the charged particles, The particles on the daylight side 

| approach the earth and those on the night side leave the earth, [In , 

1959-1961 the outer belt was in a stable state, but in 1962 its struc@ 

‘cure was changed due to a sharp decrease in the frequency of magnetic! 

{storms and capture of neutron decomposition products, A theoretical 

; attempt was made to explain the appearance of radiation belts by mo~ | 
tion of charged particles in an electromagnetic field and by the ac- 
tivity of magnetic storms. Orig. art. hast 5 figures, 77 formulas, 

~.j}and-1 table. 
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TOPIC TAGS: radiation belt, high speed particle, magnetic storm, drift orbit, 
magnetosphere, ionospheric acceleration 


ABSTRACT: The author has undertaken this study because of the inadequacy of the 
: process of neutrun decay (or any other procoss previously proposed) to explain the 
“outers radiation belt. Even as a cause of tha inner belt, neutron decay can be 


considered only secondary: responsible for injection of particles but rot of the ‘ 
intensity distribution in space. During magnetic storms, high-speed particles fron 
dnterplanetary space (electrons, protons, and heliuwa nuclei) are captured in 

closed drift orbita at some distance from the earth. In drift shells at a distance 

of 6=7 earth redii from the earth's center, the intensity of these particles is 
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maintained at an average value that differs from zero. Neutron decay is a second 
source of high-speed particlos, Diffusion of particles across the drift shells 
leads ultimately to removal of these particles from the magnetosphere, Ionospherio 
acceleration, however, even when increase in reflection points by diffusion is 
considered, cannot explain the outer radiation belt near the equatorial plane. 
Neither experimental data nor theoretical computations indicate at the present time 
any sources of particles with energies greatly exceeding 100 kav, apart from those 
pointed out here. Orig. art. has; 1 figure ani 9 formilas, 
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TITLE: ‘Transfer and acceloration of charged pastieles du the Earth's magnetosphere 


SOURCE: Geomagnotizm i aeronomiya, Ve 5, noe 5, 1965, 793-808 


TOPIC TAGS: geomagnetic disturbance, geomagnetic field, electric field, asymptotic | 
solution, proton, radiation belt, electron \ 
ABSTRACT: This is a review, based on 33 cited sources. With accumilation of sade 
mental data and developrent of the theory of the radiation belts the role of transfer, 
of trapped particles across the drift sholls of the geomagnetic field became incroas~, 
ingly clear. The transfor is caused by the drift of particles in nonstationary elece~ 
a trical fields arising during geomagnetic disturbances. Tho full nature of this pheno» 
4 monon is described as developed over a period of yearse A dotailed investigation of ; Em 
stationary and nonstationary transfer processes with Coulomb losses taken into account al 
resulted in an asymptotic solution for protons of the inner belt and ths position of —_— 
the maximum of the outer proton helt was estimated as a function of particle energy 
Results published in 1964 led to an appreciable reevaluation of transfer procossese 
These made it possible to compute the principal constant Do of transfer theory 
directly on the basis of magnotic data. The latest data indicate that the characts- 
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2 | 
ristic times of transfer in actuality are two orders of magnitude less than assumd 
earlier. This conclusion agrees well with the results of determination of the life~ 
time of electrons on the basis of an analysis of the dynamics of the aritficial 
radiation belts. Orig. art. has: 5 figures and 36 formias. /JPRS/ 
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| TOPIC TAGS: magnetic field, hydrodynamics, hydromagnetics, vortex, t 
i Reynolds number } a. 


ABSTRACT ; theoretical study is made of the hydromag etic phenomena in toroidal 
vortices. First, the field amplification in a toroidal vortex is analyzed without - 
[ dissipative effects. This is done for a large magnetic Reynolds number, using the - 
magnetic induction equation which, for the simplest case, leads to the expression | 
| arHer(r) , dQr) — 
l= a-+-rcosy dr 
Ce a Pore : 
Next, to illustrate the field amplification phenomena, the example of a liquid 
sphere is considered in a pulsating vortex leading to the expression 
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This shows that toroidal vortices can cause a continuous regeneration of poloidal : 

fields. This self-excitation is also observed in plane convective zones filled i ee 

with conducting fluids in vacuum. Orig. art. has: 31 equations. 
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